Cord blood e r y t h r o c y t e s from 9 term i n f a n t s were separated by d e n s i t v a r a d i e n t c e n t r i f u o a t i o n i n t o cohorts o f i n t a c t red blood c e l l s l~k ' s ] of progressively increasing d e n s i t y and compared with RBC's t r e a t e d i n a s i m i l a r manner from 4 heal thy a d u l t s .
term i n f a n t s and a d u l t s , which demonstrated t h a t t h e r e i s a simi l a r r e l a t i o n s h i p i n newborn RBC's between t h e rate o f d e c l i n e of PK a c t i v i t y and t h e progressive increase i n RBC d e n s i t y t h a t occurs with aging, t h a t had previously been confirmed i n a d u l t RBC's. Thus. PK a c t i v i t y appears t o be a useful parameter of RBC age i n t h e g r a d i e n t i n the newborn a s well a s i n t h e a d u l t .
This r e l a t i o n s h i p permitted evaluation o f t h e r a t e of d e c l i n e o f i n vivo enzymatic a c t i v i t y . PFK a c t i v i t y was s i m i l a r i n t h e --youngest f r a c t i o n s of a d u l t and neonatal RBC's i n t h e g r a d i e n t .
However. i n c o n t r a s t t o t h e s i m i l a r r a t e o f d e c l i n e o f PK i n RBCs from i n f a n t s and a d u l t s , t h e r a t e of d e c l i n e of PFK a c t i v i t y was s i g n i f i c a n t l y f a s t e r i n neonates than i n a d u l t s , suggestive o f an a c c e l e r a t e d r a t e o f i n vivo decay o f PFK i n newborn RBC's. The demonstration t h a t PTi( E o r d erythrocytes has Increased l a b i l it y i n t h e g r a d i e n t suggests t h a t t h e r e l a t i v e PFK deficiency i n neonatal RBC's i s secondary t o normal s y n t h e s i s of an unstable enzyme and r a i s e s t h e speculation t h a t PFK I n cord e r y t h r o c y t e s may be an isozyme [a " f e t a l PFK"]. S t e i n e r . University of Cincinnati, College of Med., General C l i n i c a l Reaearch Center, Cincinnati.
I n 40 ch_ildren with f a m i l i a l hypertriglyceridemia (FTG), 132.6 yearn o l d ( X S E ) , e f f e c t i v e n e s s of weight reduction and the NIH type I V d i e t war asaeaaed. The c h i l d r e n came from 34 kindreda where 1 propositus parent and a t l e a s t 1 a d d i t i o n a l 1st o r 2nd degree r e l a t i v e had Em. I n i t i a l l y , 20 of the 40 c h i l d r e n were obese (defined aa 2 the 95th p e r c e n t i l e f o r weight, adjusted f o r height). For obese children, n i g h t reduction programs were provided. For nonobeae c h i l d r e n and f o r c h i l d r e n a f t e r weight reduction, NIH Type IV d i e t was provided, with 20% of the c a l o r i e s a s protein, 40% a s f a t , 40% a s carbohydrate, with a PIS of 1.511. Diet adherence and d i e t a r y r e -i n s t r u c t i o n were checked every 2 months. A f t e r 6 months on d i e t , mean ( S E ) t r i g l y c e r i d e a (TG)in t h e 40 c h i l d r e n f e l l from 242230 t o 1 2 0 9 , p<.001; TG were normalized (5 140 mgldl) i n 29 of 40 children. Plasma c h o l e s t e r o l f e l l from 1 9 a 7 t o 182+6 mgldl a t 6 months, 6 . 0 5 . Mean weight l o s s over t h e 6 month period was 1.221.4kg. p>.l. Decrements i n weight f a i l e d t o c o r r e l a t e with decrements i n TC, r1.212, p>.l. I n 13 children, a f t e r 8-12 months on d i e t , TG f e l l from 29%6 (basal l e v e l s ) t o 149f32mgId1, 6 . 0 5 , with TG <140mg/dl i n 8 of the 13. Obeaity facilitates expression of FTG i n c h i l d r e n a t g e n e t i c r i s k . Despite only modest weight reduction, and with use of t h e Type IV d i e t , TG l e v e l s can be normslized i n most c h i l d r e n w i t h Pn;. S e n s i t i v i t y t o d i e t a r y therapy emphasizes t h e importance of q u a n t i t a t i n g TG i n c h i l d r e n from kindreds with FTG.
Coll. Med., Gen. Clin. Res. Center, Cincinnati, Ohio. Familial hypobetalipoproteinemia, FHB, characterized by low plasma t o t a l c h o l e s t e r o l (C)and low d e n s i t y l i p o p r o t e i n choleatero l (C-LDL), r a r e l y i s accompanied by c l i n i c a l findings, save r educed myocardial i n f a r c t i o n morbidity-mortality, and longevity. Cord blood C-LDL q u a n t i t a t i o n and kindred study with l o n g i t u d i n a l follow-up confirms neonatal disgnoaia o f FHB. To evaluate neonat a l PHB, 11 kindreds were studied with hypoplipoproteinemic neonat a l propoaiti. Cord blood C and C-LDL were q u a n t i t a t e d i n neon a t e s i n a l i p o p r o t e i n study of 3000 unselected b i r t h s . Kindreds w i t h neonatal C-LDL<the 2 . 5 p e r c e n t i l e (10 mgld1)were studied. Of t h e 11 kindreda selected, 4 generation v e r t i c a l l y transmitted FHB was documented i n 2. I n 1 i n f a n t C-LDL was low a t 1.5 years (19), b u t C-LDL was normal (96) i n the o t h e r a t .5 years. I n 3 kindreds, 1 parent had primary hypoplipoproteinemia (C-LDLs 63,43,55mgldl), but 1 s t degree r e l a t i v e s had normal C-LDL, and C-LDL i n t h e 3 i n f a n t s a t ages 2.5, 2, and 5 years was normal (89,93,96 mgldl). Maternal C-LDL i n 1 kindred was low.norma1 (65 mgldl), t h e i n f a n t a t 2 years r e t a i n e d low C-LDL (28); o t h e r family members were unavailable. I n 1 kindred (cord blood C-LDL 9 mgldl), 4 generation tranamisaion of f a m i l i a l hyperalipoproteinemia was documented; the i n f a n t ' s C-LDL a t 8.5 months was normal (79). high d e n s i t y l i p op r o t e i n C wss elevated (101 mgldl). I n t h e o t h e r 4 kindreds, p a r e n t a l C-LDL was normal, C-LDL i n l a t e r infancy (2 and 3 y e a r s ) were normal (83,100,90,77 mgldl). FHB, a dyslipoproteinemia assoc i a t e d with longevity, can be diagnosed by measurement of cord blood C-LDL and family study i n a t l e a s t 1 per 1500 b i r t h s . Resistance t o vitamin D i s an unusua1,frustrating complication of hypoparathyroidism. Magnesium d e p l e t i o n , coincident malabaorpt i o n , +hepatic o r r e n a l hydroxylation, and +Ca* mobilization from bone a r e postulated mechanisms. b u t do not explain r e l a t i v e r e s i s t a n c e t o a l l vitamin D s t e r o l s , including 1.25 DHCC i n t h r e e p a t i e n t s recently encountered a t two i n s t i t u t i o n s .
A.G., a 14 year old c a l c i f e r o l -r e s i s t a n t boy with i d i o p a t h i c hypoparathyroidism, c a n d i d i a s i s and mild malabsorption, maintained f o r 4 years with o r a l Dihydrotachysterol (DHT). 4-6 mglday. suddenly became r e f r a c t o r y t o DHT i n doses up t o 15 mg.daily. Oral 1.25 DHCC t o 10 pg was i n e f f e c t i v e once d a i l y and unaltered by parenteral Mg 504. A calcemic response t o low dose (20-100 U.) PTH was observed.
Response t o 1.25 DHCC was achieved only with f r e uent administration ( 3 pg. q. 6 hours) + 30 Gm elemental +O Ca Iday. ltro o t h e r hypoparathyroid p a t i e n t s , one s u r g i c a l , have been found r e s i s t a n t t o c a l c i f e r o l . DHT and ordinary doses of showing a rapid d e c l i n e i n plasma 1.25 DHCC suggest t h a t a c c e l e r a t e d s t e r o l metabolism may account f o r h i s apparent "resistance". Although hyperamnonemla has been a s s o c j a t e d w i t 1 asphyxla In experim?ntal animals. its role and clinical manifestations i n the asphyxiated newborn have not been defined. W e re ort 5 newborns wlth t h e following c m n f e a t u r e s : gestations! age g r e a t e r than 40 wk.(4342 wks.). evidence of f e t a l d i s t r e s s by severe f e t a l bradycardia l a s t i n g a t least 10 mln. i n a d d i t i o n to the presence of meconlum i n the amniotic f l u i d , prolapsed umbilical cord o r abruptfo placentae. A l l had severe neonatal asphyxia ( 1 or 5 min. ApgarB). CNS I r r i t a b i l i t y and convulslons. Hyperthermla was found to be a s s o c i a t e d wlth amnonla elevations (185-960 mcg/lOOml) as was hypertension, r e s p i r a t o r y a l k k l o s i s and exaggerated c a r d l a c vagal tone. Three infants survived and 2 died. The I n f a n t s who died were comatose preterminally whereas 2 survivors showed improvement of t h e i r neurologlc status concorn1 t a n t with decl i n l n g amnonla level s. Neurologic improvement was temporally r e l a t e d t o exchange transfusion for hyperamnonemia In 1 p a t i e n t . Two survivors showed s l g n s of CNS abnormality a t 1 y r . followup. As hi h amnonla levels are f e l t t o diminish t h e r a t e of oxldatlon In ?he b r a i n by depletion o f ketoglutarate. thereby inf luenclng t h e Krebs cycle adversely, the accumulation of a m n i a i n t h e newborn can only aggravate t h e neurologic d i sorder. These i n f a n t s suggest a clinical syndrome whose synptoms may be r e l a t e d t o the amnonla level. The f u r t h e r i d e n t i f l c a t i o n of i n f a n t s with t h i s syndrome will be necessary t o ascertain the r o l e of hyperamonemfa i n asphyxia and its long term sequelae. The capacity f o r gluconcogenesis i e absent from l i v e r i n t h e r a t f e t u s , and develops rapidly a f t e r b i r t h . Since t h e regulat i o n of gluconecgenesis has been s t u d i e d w i t h g r e a t e r p r e c i s i c n i n i s o l a t e d l i v e r c e l l s f r o n a d u l t mammals, a method waa developed f o r i a o l a t i o n of hepatocytes from t h e r a t f e t u s , and f o r t h e i r use i n determining f a c t o r s involved i n i n i t i a t i o n o f h e p a t i c glucose production. F e t a l hepatocytes were i s o l a t e d following i n a i t u perfusion v i a t h e h e p a t i c vein with colla&enaae i n Ca* f r e e b u f f e r , f o llolied by pre-Incubation i n 4X albumin-buffer and subsequent incubation with ~'~-~~r u v a t e (2 &I). Glucagon (1.4 r.F) increased t h e r n t e c f &luconeogenesis i n f e t a l hepatocytes by100X. ( . 7 9 + .12 u m l e s pyruvate converted), dib u t y r y l c y c l i c AMP (0.1 d) by 94% (.76 + .06) a n t o l e i c a c i d
(0.64 mM) by 130X (0.69 + .09). Clucagon and c y c l i c A P P enhanced glycogenclysis i n i s o l a t e d f e t a l hepatocytes. Inmediate e x t r a -u t e r i n e a d a p t a t i o n i s accompanied by an inc r e a s e In t h e r a t e of gluragon s e c r e t i o n and l i p o l y s i a . Although o t h e r s t u d i e s i n d i c n t e t r a n s i e n t neonatal irpairmcnt i n h e p a t i c respovse t o glucapon, hot11 glucegon and f a t t y aciC oxidation nny p a r t i c i p a t e i n t h e i n j t i n t i o n of g l u c~~n e o g e n e s i s i n t h e nswborn period.
